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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present invention relates to a nonaqueous-electrolyte secondary battery incorporating a coil electrode 
formed by laminating elongated positive and negative electrodes through separators such that the outermost layer is 
the positive electrode. 

Related Background Art 

[0002] Hitherto, secondary batteries for electronic apparatuses have been nickel-cadmium batteries or lead batteries. 
The progress of the electronic technique made in recent years has caused the performance of the electronic apparatus 
15 to be improved, the size to be reduced and a portable structure to be realized. As a result, a requirement has arisen 
to raise the energy density of the secondary battery for the electronic apparatus. However, there arises a problem in 
that the energy density of the nickel-cadmium battery and that of the lead battery cannot satisfactorily be raised because 
of low discharge voltages. 

[0003] In recent years, a nonaqueous-electrolyte secondary battery has energetically been developed and re- 

20 searched as a secondary battery expected to be capable of raising the discharge voltage and realizing small self- 
discharge and a long lifetime against cycle operations. The nonaqueous-electrolyte secondary battery has been em- 
ployed in place of the nickel-cadmium battery and the lead battery. The nonaqueous-electrolyte secondary battery 
incorporates a negative electrode made of a material, such as a carbon material, which permits doping/dedoping lithium 
ions; and a positive electrode made of a composite lithium oxide, such as composite lithium-cobalt oxide. 

25 [0004] As described above, the nonaqueous-electrolyte secondary battery is required to have satisfactory charac- 
teristics including a discharge characteristic under a heavy load and lifetime against a cycle operation. Therefore, the 
structure of the electrodes of the above-mentioned nonaqueous-electrolyte secondary battery has usually been formed 
into a coil electrode structure as shown in FIG. 1 . As shown in FIG. 1 , an elongated positive electrode 1 03 incorporates 
positive-electrode-mix layers 102a and 102b formed by applying a positive-electrode mix to each of the two sides of 

30 a collector 101. An elongated negative electrode 106 similarly incorporates negative-electrode-mix layers 105a and 
1 05b formed by applying a negative-electrode mix to each of the two sides of a collector 1 04. The positive and negative 
electrodes 103 and 106 are wound such that a separator 107 is interposed so that a coil electrode 108 is formed. In 
the foregoing case, internal short circuit occurring when lithium is deposited during a charging operation must be pre- 
vented. Therefore, the width and length of the negative electrode 106 opposite to the positive electrode 103 usually 

35 are made to be larger than those of the positive electrode 103. 

[0005] The above-mentioned coil electrode 108 incorporates the negative electrode 106 which forms the innermost 
layer and the outermost layer. Therefore, portions, each containing non-reacted negative-electrode active material 
which does not concern the charge/discharge, exist adjacent to the end of the outermost layer of the negative electrode 
106 and the innermost layer of the same. Therefore, the inside portion of the battery cannot effectively be used. As a 

40 result, there arises a problem in that the energy density cannot satisfactorily be raised. 

[0006] To solve the above-mentioned problems, a technique has been disclosed in Japanese Patent Laid-Open No. 
5-234620. As shown in FIG. 2, an elongated positive electrode 113 incorporates positive-electrode-mix layers 112a 
and 1 1 2b formed by applying a positive-electrode mix to each of the two sides of a collector 1 1 1 . An elongated negative 
electrode 116 incorporates negative-electrode-mix layers 115a and 11 5b formed by applying a negative-electrode-mix 

45 to each of the two sides of a collector 1 14. The positive electrode 113 and the negative electrode 11 6 are wound such 
that a separator 117 is interposed so that a coil electrode 118 is formed. The outermost layer electrode, with which 
charge/discharge of the coil electrode 118 is performed, is made to be the positive electrode 113. Moreover, a portion 
adjacent to an outermost end 113a of the positive electrode and/or a portion adjacent to an innermost end 113b is 
formed such that the positive-electrode-mix layer 1 1 2a (only the inner positive-electrode-mix layer 1 1 2a in the foregoing 

50 case) is formed on only either main surface of the collector 1 1 1 . Thus, the quantity of the non-reacted negative-electrode 
active material in the battery can be reduced. Thus, the inside portion of the battery is effectively used to raise the 
energy density correspondingly. 

[0007] However, the above-mentioned coil electrode has the structure as shown in FIG. 2 such that the outermost 
end 116a of the negative electrode 116 is formed by only the collector 114. A negative-electrode lead 119 is provided 
55 for the upper surface of the collector 114 so that a projection is formed on the upper surface. Also the positive electrode 
113 has an outermost end 113a formed by only the collector 111. If the projection exists as described above, the 
projection pierces the separator 117 disposed between the negative electrode 116 and the positive electrode 113. 
Thus, the projection is undesirably brought into contact with the collector 111 of the positive electrode 113. It leads to 
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SUMMARY OF T HE INVENTION 

,003, ,viewon h efo^in g ^ 

lery including: a coii electrode formed by 
mixlayerformed on at least either of mam surfaces o^ 
which has a negative-electrode-mix layer formed on aM^ 
bywindingaformedlaminatesuchthattheposit^ 
whereinthepositive-electrode-mixlayerisformedon^ 
,o the outermost end of the posrtK^e electrode and/o ^ 

the positive-electrode-mix layer is not formed on the ^^^^Jode-^ layer is not formed on the 

electrode. u„„„„, a ^rrfinn to the Dresent invention may have a structure that 

[0 011] The nonaqueous-electrolyte secondary batte^ 

!he coil electrode has a structure that «^ L ^SS£J2 posSelectrode col.ector positioned at 
at the outermost end of the negative electrode to the °^^ e ™°Y P d _ aft direction from the inner portion of 

that the diameter of the coil electrode is d: 



0 < L < rcd 
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,„„„, ™ — » — ; «»*. ".-ij— -» — 8 ** 

t, .^fec^teM* mix «Mn. a "^"' e< *? e Invention ma, Mv. a ouchi* «- 

oxide and an amorphous metal oxide which permit doping/dedoping lithium ions 

mav have a structure that 

least any one of Co, Ni, Mn, Fe. Al. V and Ti) and interlayer ,„ v JL'mav have a structure that 
stainless steel and nickel. o^rrfinn to the Dresent invention may have a structure that 

eueskcks. : tss s esses- . w — . - -~ 

L^ueoca-eleaWeae^^^ 
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UO, LiBr.llSO.CH, , M Jg.™ ^"«^^.<W«»«tngo<UCI(V LIAsF,, LiPF,, U8F 4 . UBfCH,),. 

BRIEF DESCRIPTION n c THE DRAWINGS 
[0022] 

FIG. 3 is a cross sectional view shoTna SL l "onaqueous-electrolyte secondary battery; 

to the present invention; " " 01 3 nonaa "eous-electrolyte secondary battery according 

DESCRIPTION OF THE PREFERRED EMBODIMFNlT.q 

in FIG. 3. electrolyte secondary battery accord.ng to the present invention is shown 

such that a separator 7 is interposed The seoarator 7 a 1 1r ^ " d the ne9ative electrode 6 ara wound 
Thus.acoi.e.ec^defefbrmedlus .i-SS^VjJSS f ^ ° f po ^ ene « Ethylene. 

electrode 6 respectively through a posttive^tecfrode 2? 2?n f , ^ e ' eCtr ° de 3 and ,he ne ° a « va 
electrode and the negative electrode* the batt^ are foled "^^de «- 13. Thus, the positive 

LboLe^ 

,0 wh e b : h ttery °° ver 10 ,hrough ,he X^iP 9 th,n p,ate 14 so as to M ^ be - 

welded to the current-limiting thin plate 14 is left aT JET***?* ^ 12 fe cut SUch ,hat a P° rtio " 
[0029] AcrosssectionalstmctureofthlnlnL ? ' eleCt " C CUrrent is limited - 

is shown in FIG. 4. In ^n^u^^ 

trode-mix layer 2a is, as shown in FIG. tXZTc^Tl fnl 3 ^ 9 , * "* embodime "<. *• Posittve-elec- 
collector 1 at a position adjacent to an outeZsf end 3 >o< h* Z (0 " ,he insWe) 0f,ne POsi«ve-electrode 

same. No positive-electrode-mix layer is fZed «? J. 6 e ' eCtr ° de 3 and/or an innen ™*« end 3b of the 
positive electrode 3. Moreover, noneg^^ 1 * outermost end 3a the 

outermost end 6a ofthenegati^eelectSee T^XheZ^ ST ne 9 at ^ te <*ode collector 4 at an 
end 6a. ° ae °- ma,ls - only the negative-electrode collector 4 is formed at the outermost 
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of the negative e.ectrode 6 of the coj. etec.o * ^J^^^jjL^ end of the positive-elec- 
outer portion, the negative-electrode lead 13 . 3 . Note tnat the nonaqueous-electrolyte sec- 
S^K 1 ^ Crnnl 3 ^ KSSS that a positive electrode iead (no, shown) of the 

lode 15of thenonaqueous-electrolytesecondary ^"^^5 °" ter P ortion of the same - Th6 

1 5 is d. It is preferable that the relationship 0 < L .S *d is satisfied. incorporates the coil elec- 

[0034] The nonaqueous-electrolyte secondary battery according to the .nve ^ 
rode 15. The coil electrode 15 is formed by ^^^^^^S^^ P««» tetrode 3. The 
electrode 6 which are laminated through the separator ^J^^SSS^ collector 1 at the position 
posrtive-eledrode-mix^ 

negative-electrode collector 4 is formed at the outermost end 6^ ^ ^ outemiosl end of 

[0035] In the direction from the inner portion of the coil eleclrode 15 tovvara ine v for . 
L negative-electrode collector 4, which is the outermost end 6a 0 f th JjJ^SS^ ^ elec ,rode 
wardsthantheoutermostendoftheposmve-electrc^ J2S^*e battery can be reduced. As a 
3. Therefore, the quantity of a non-reactive negative-elect ^ ^^ a » na ' n he jnsjde ^ of the batter y can 
result, an effective area can be e" la ^™^ 

effectively be used, causing the energy densrty to be raised j(Wen y tjon in c 0rp orates the negative- 
[0036] The nonaqueous-electrolyte secondary ba «^^ 4 wNch is the outermost 

electrode lead 13 formed adjacent to the outermost end of the W******* ~ e)ectrode 15 toward the outer 
end 6a of the negative electrode 6. |n the direction ^.^^^^^teaSLsi end of the positive- 

^InToLs, no defect takes place and, ^^^Z^Z^^ to the present invention. 
[0037] in the col. electrode 1 5 of the nonaque ^^^J^^^^^^,^ electrode 6. and 
the outermost end of the negative-electrode co lector A wh ch ,s the <"£££Z^dt the positive electrode 3. are 
the outermost end of the positive^lectrode collector 1 . which is ita ' 38 J ^J, outer portion 0 f the 

positioned in the fore-and-aft direction from the inner portion ^^^^SS^ collector 4 to the 

operation can furthermore be elongated. nllt prmost end of the negative-electrode collector 

,£,38] A stele will now be considered that ffie «tt "^^^^ „,^sl»v M leo»ode collector 
4, which IS the outermost errd 6a ot the ne«e«v<, elerdrod. 6 t Jta ° u, ™~™ ™ ^ w ,„»,, toegolno 

defective is not lowered. 
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'0 



5 



ssLJsss: s^nd^sr "-t : accordin9 ,o me present -» *• — 

6maybeknown m ateria,s ,edore for ^ posiUve electrode 3 and the negative e.ectrod^ 

EZ:r: e maten ' a ' may be 9raphite ° r — ** ■* * ^"t^ resi , such as 

(a materia! obtained by eSKKSSteSST tT f ^ ' ^ P ° ,ymer «W 

electrode materia, may be 2 SJ2£T k ^ Cart> ° n fiber a " d active carboa ^ 

dedoped. as well as X^lSS^SS.* ^ ^ pe ™ ts ,ithium '°" s * * "oped/ 

eZlIal?^^ * exemplified by propylene carbonate, 

t°ne.tetrahydrofuran/l.^^^^^ 

SI ESS5^J5S5^ ^ e,6C ^ e * — — * L ^ 6 , LiPF 6 , LiBF 4 , LiB 

material. Moreover, a po.yolefine smalpore fi m is a Sl' 1^ ^ fi ' m made ° f SynthetiC resin is a P refefred 
strength of me formedfi,Lnd resSnS^ 

pore film made of polyethylene or polypi £ 7a SSm^^T? ma 'f r,als f may be «"»**■* a 
[0052] The shape of the collector of the electrod J k ^ T? - ° f 3 miX,Ure ° f the fore 9 oin 9 materia 's- 
structure made ofexpand t? m r 3 m " h ^ " 3 " et 

for example, aluminum, stainless steel or nickeMI Tis d nSS^lT P ° SI,,ve - e,ectrode 1 is made of, 

example, copper, stainless steel or nfckel ne 9 at,ve ^ le «rode collector 4 is made of, for 

^^^^^^^^^^^^ 



Examples 

[0054J Examples of the present invention will now be described with results of experiments. 
Manufacturing of Samples> 
Sample 1 

E 5£? 7 f ^ e,eCtr0de Was manufa ^ed as follows. 

U £!£E!EX^ the pe^leum p Kc * so « 

of 40 nm was obtained. Then, the obtained ^erZ^nTJT ,ha, P° wder " a v,ng an average particle size 
Thus, coke powder was obtained catenated in an inactive gas at 1000°C to remove impurities. 

[0057, Then. 90 parts by weigh, of thus-obtained eke powder, serving as a earner for negative-e.ec.ode actfve 
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materia., and 10 parts by weight of pojyviny.idene Z^Zl"^^ Z£ 

electrode mix was prepared, followed by d.spers.ng the n ^ at ' v ^ lect ^ de ™ X " ™ ™J 8 , was applied t0 the 
solvent. As a result, negative-electrode mix slurry was obtained. The "2j^Z17loIS Then the applied 

end. A portion formed by only the negative-electrode collector was created 

S3 ^tiSSSSSS^^^^^^^^ 

■■■1 

s s rr. -- r t~ 

S f The^thuimanufactured elongated positive electrode and the negative electrode and two separator, each of 
k k h h Ttwrkn^ o 25 urn and a width of 44 mm and which were in the form of small-pore polypropylene films, 

offtew rSSode ^ me outer portion, the outermost end of the negative electrode collector which was the 
of the positive electrode collector which was the outermost end of the posrtive electrode. 

?00621 The outer diameter of the coil collector was 13 mm, while the inner diameter of a hollow portion formed in he 
S poTon o?;!r~..ector was 3.5 mm. The outermost end of the ^^^^3^- 
outermost end of the negative electrode and the outermost end of the posittve-electrode collector which was th ou 
ert Jend of the positive electrode were positioned apart from each other in the fore-and-aft direcuon for distance L 

while he positive-electrode lead was positioned at the innermost end of the positive electrode 
roowr The thus^anufactured coil electrode was accommodated in an iron battery can applied wrth n ckel pla tag. 
Hulalng plate was placed on each of the upper and lower sides of the coil electrode. The I"""***"* 
wa connected to the battery cover by welding, whiie the negative-electrode lead was connected to the battery can by 



50 welding. 



POM] 9 Then, a nonaqueous electrolyte was prepared by dissolving, at a concentration ^^^ ^ 
mixed solvent which contained propylene carbonate and diethyl carbonate in the same quantities Then 3.0 g | of he 
Zfaue 0 retecSrwas injected into the battery can so as to be impregnated into the coil electrode. Then, the 

55 SnS secondary battery (having a diameter of 14 mm and a height of 

50 mm) 2 The foregoing cylindrL. nonaqueous-e.ectro.yte secondary battery was called Sample 1 
for convenience. 
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Samples 2. 3, 4 to 6. 11 and 12 



m a °n $ l rt n ylin£ J iCal " 0 " a " ueous - elect ">'y<e secondary batteries were manufactured by a method similar to that for 
manufac unng Sample 1 except for a structure in which the distance from the outermost end of the negative electrode 

were^dTmp^ 

ZtZ ™rf T I k ' L Z T ° Perf0rnl ""P""*** cylindrical nonaqueous-electrolyte secondary batteries 
V a , meth0d Simi ' ar ,0 mat f ° r manufact "™g Sample 1. In this case, as shown in STTE 

its ^T* 6 *?"*? secondary batteries were differ?nt from sam p ,e 1 as fo » ows: *• liSISi £ 

h ? r e ' eCtr0de and ,he OUterTn0sl end of the P° sitive - 2 mm- thrive! 

electrodecollecoroveriappedthenegative^le^ 

e lec tlp 7T e ^° de 10 thS ° Utem,0St 6nd ° f me P 08 ^ 6 e,ectrode wa * 0 and the end of the ntaTe 
electrode collector and the end of the positive-electrode collector coincided with each other in the outen^ostSon 

Srr? r e K SamP,6S ^ ^ Samp,eS 2 and 3 for convenience. Samp.es 4 to 6 11 T? 2 ^and 3 
were structured such that the outer diameter of the coil electrode was made to be 13 mm by adiustinq the teLte «rf 

US ttVe ^ , f Ctr0d r ,iX ^ f0rmed °" *" t "° Sides of the P° s « ive strode and me lenE £E5£ 
electrode-mix layers formed on the two sides of the negative electrode. negative- 



Table 1 





Length of 
Positive-Electrode- 
Mix Layer Formed 
on Either Side of 
Positive Electrode 
at Innermost End 

of Positive 
Electrode (mm) 


Length of 
Positive-Electrode- 
Mix Layer Formed 
on Either Side of 
Positive Electrode 
at Outermost End 

of Positive 
Electrode (mm) 


Length of 
Positive-Electrode 

-Mix Layers 
Formed on Two 
Sides of Positive 
Electrode 
(mm) 


Sample 1 


80 


0 


167 


Sample 2 


SO 


0 


167 


Sample 3 


80 


0 


167 


Sample 4 


60 


0 


182 


Sample 5 


40 


0 


197 


Sample 6 


20 


0 


201 


Sample 7 


0 


5 


205 


Sample 8 


0 


15 


202 


Sample 9 


0 


50 


176 
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Sample 10 


40 


10. 


194 


Sample 11 


60 


0 


179 


Sample 12 


60 


0 


177 


Sample 13 


60 


0 


176 


Sample 14 


395 




0 


Sample 15 


395 




0 





Length of 
Negative -Electrode 
-Mix Layers 
Formed on Two 
Sides of Negative 
Electrode 
(mm) 


Length of 
Negative-Electrode 

-Mix Layers > 
Formed on Either 
Side of Negative 
Electrode 
(mm) 


Distance from 
Outermost End of 
Negative 
ciectroae to 
Outermost End of 
Positive Electrode 

( rr\rn\ 

^JlUII ) 


oairipjc Jl 


~ —> \j 


0 


35 


Sample 2 


250 


0 


-2 


Sample 3 


250 


0 


0 


Sample 4 


245 


0 


15 


Sample 5 


240 


0 


10 


Sample 6 


224 


0 


17 


Sample 7 


213 


0 


so 


Sample 8 


220 


0 


35 


Sample 9 


229 


0 


50 


Sample 10 


247 


0 


5 


Sample 11 


243 


0 


27 


Sample 12 


241 


0 


38 
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Sample 13 


239 


0 


43 


Sample 14 


0 


39S 


35 


Sample 15 


0 


39S 


0 
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Energy Density 
Ratio (%) 


Percent 
Defective (%) 


oampie i 


100.0 


3 


oampie 2 


100.0 


20 


1 Sample j 


100.0 


18 


| Sample 4 


102.4 


3 


| Sample 5 


104.8 


1 ■ 


| Sample 6 


101.9 


■ 1 


| oampie / 


100.2 


2 


[ Sample 8 


101.2 


2 


[ Sample 9 


97.1 


1 


J Sample 10 


105.8 


6 


j Sample 11 


101.0 


1 


J Sample 12 


100.0 


2 


[ Sample 13 


99.5 


3 


1 Sample 14 


95.0 


2 


[ Sample 15 


95.0 


20 



45 Samples 7 to 9 

CSLrT 556 ! Simi,ar t0 , ** f ° r manufacturin 9 Sam P'e 1 were performed except for structures in which the pes 

• Z^^t^rT** "I" ne93tiVe e ' eCtr0de t0 the ° Uterm0st end of th * P° sitive eiectrode wi 
varied as shown in Table 1. Thus, cylindncal nonaqueous-electrolyte secondary batteries were manufactured The 

tT^L^?'^^ thatthe ° uter diameter - «■ electrode was made'to be 13 mm bv ad s ^o 



the lengths of the positive^lectrode-mbc layers tombed on the ^^^p^"^'^,^ 
the negat,ve-electrode-mix layers formed on the two sides of the negative electrode. ° 

Sample 10 

[0069] A cylindrical nonaqueous-electrolyte secondary battery was manufactured by a method similar to that for 
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?„S, "rpo»»,«l.c».d.. m ix toon... on ,h.t» sloes of the postere e.eem*e. 
Sample 14 and 15 

fheTSths of «he positive-electrode-mix layers formed on the two sides of the positive electrode. 
Evaluation of Samples> 

Z£ 522 end of the positive-electrode collector which was the outermost end 0 f the 

. ^result of the comparisons .the samples according to the present invention enabled the percentage defecfve 

eg^ 

portion of the coil electrode toward the outer portion of the same, positioned more forwards than the autamoat end of 
the ool^e-electrode collector which was the outermost end of the positive electrode. Samples 1 . 4 to 8 and 10 to 14 
rinTSo reooing samples 1 and 4 to 14 were structured such that the distance L from the outermost end of the 
Zat^ 

SSSZ whS was the outermost end of the positfve electrode satisfied 0 < L £d on ft* 
Z diameter of the coil electrode was d. Sample 9 did not satisfy the above-mentioned relationship. When the foregoing 
samTs were^ o^ared with one another. Samp.e 9 encountered somewhat reduction in the energy, ensrt* ■ 
SSST Samoles 14 and 15 having the electrode mix layerformed on only either side of each of the collectors of both 
o he posi "a" HEX he negative electrode, welle subjected to a comparison. When the electee w ayer 
was S on onS either side of the collector. Sample 14 according to the present invent™ enabled the percentage 
defeS to liabty be reduced without reduction in the energy density. On the other hand. Samp.e 15 to wh.ch 
the Dresent invention is not applied encountered a high percentage defective. 

OOtT As cirbe understood from the above-mentioned results, the structure of the present invention which the 
State collector, that is. only the negative-electrode collector is formed. In the direction from the inner portion of the 
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) 



oui'e^Snd 22 ^ T 6 ' T° n ° f ^ Same ' ,he 0Uterm0S, end of ,he negative-electrode collector which is the 

mmmm 

aaandtaehdod so as t. be eodhaded Th. TZil^I !S a? ^ T"" * 34 ™" md a M ®" 01 48 ™ 
a.«) of the negative el.dr^aToaZeS ^Z^J, t " „T T I"" »**»,, the outeratost 

which was Hie outermost end df the^Te eS£T e ■JE^T 0 "' V"****"* "*d» 

Sa^^ 

through a separator 1 0 y5£ ISffJlSKr??' a " e ' 0nga,ed ne9ative -ctad. 

position, wherein the poJ^^SjlSKS * e ' eCtr ° de " P ° Siti0ned at the ou,ermost 

adjacent to the outermost end ^c^e^o^Z^ "f SUrfaCe ° f ,he C0 " eCt ° r at the » 
electrode-mix layer is not fomZ Xn^Z^^u t a ^ nX to the innermost end - •» positive- 

onlymepos^lectrodeco^l"^ 

collector at the outermost end of SS^^ TT^°^™ Sa ^ 6 
outermost end of the negatived 1?1 negative-electrode collector is formed, and the 
direction from the inner pUon end of the ne 9 a «ve electrode is, in the 
than the outermost end of t^m!S!^SS^ f ,k ° f P0Siti0ned m ° re forwards 
electrode in the battery can be^duce7 tSS^TSES J « ' n0,Vreac,ed active ma ^ial for the negative 
the inside portion ^I^^S^^jS^^ ~ C ? b ° 6nlar9ed ^espondingly. Therefore, 
a cycle operation to be elongated * ' CaUS,n9theener 9y densit y to braised and the lifetime against 

end of the negative electee and ^ Z^^^Jl^ 6 ^^ 6 at the ou,erm °s< 

electrode toward the ^p^of Zt^ ^S f ' " *f direCti °" fr0m ^ inner P ortion ° f the «* 
electrodecollector.Thus.evenif S^eSS ™ 'sT 3 " 15 "* ° U,em,0St end of the P osi «ve- 
and the battery can, the negatlS 

negative etect/ode. ThJ3tE£2S Sui r.l 9 ' ° ^ ^ the battery 030 is als ° the 
can be improved. C,rCUrt Ca " be preVen,ed ' defect ra " * prevented, and the reliability 

LTdlc^ 

end of the negative electro* , £ Te SZlo^ ?t£ "egafve-electrode collector positioned at the outermost 

of the positive electrode which are S^tTTTTV 0 ^ at the 0u,em10S, end 

wn.cn are positioned fore-and-aft in the d.rect.on from the inner portion of the coil electrode 
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Claims 

1 . A nonaqueous-electrolyte secondary battery comprising: 

a coil electrode formed by laminating an elongated positive electrode which has a positive-*lectrode-mi> : layer 
o^doSeaZher 

which has a negative-electrode-mix layer formed on at least either mam surfaces of a negative electrode 
S^and binding a formed laminate such that said positive electrode is posit.oned at the outermost 

™ °n* either of main surfaces of said coi.ector a, the position 
SSiSStoS^»t end of said positive electrode and/or the position adjacent to the innermost end o 
2J£ 1 eiectrode. said P ositive-electrode-mix layer is not formed on said P*****"" coi.ector at 
the outermost end of said positive electrode and only said positive-electrode collector to formed, 
2d ntgTe.e.ectrode^.x layer is no* formed on said negative-electrode collector at the outermost end of 
said neqative electrode and only said negative-electrode collector is formed, and 
hToutermost end of said negative-electrode collector positioned at the outermost end of sa.d negative e ec- 
SOEHL Mon from the inner portion of said coi. electrode toward the outer portion of sa,d coil elec- 
trode, positioned more forwards than the outermost end of said positive-electrode collector. 

2. A nonaqueous-electrolyte secondary battery according to claim 1 , wherein 

said coil electrode incorporates a negative-electrode lead adjacent to an outermost end of said negative- 
electrode collector positioned at the outermost end of said negative electrode, and ttlortmrt p 
sSegaSve-electrode lead is positioned more forwards than the outermost end of sa.d pos.tive-electrode 
collector positioned at the outermost end of said positive electrode. 

3. A nonaqueous-electrolyte secondary battery according to claim 1 wherein 

said coil electrode has a structure that distance L from the outermost end of s aid nega «ve-etec odeco Hector 
positioned at the outermost end of said negative electrode to the outermost end ^"^T^^ 
positioned at the outermost end of said positive electrode which are positioned in a fore-and-aft direction from the 
loTsaWcoTetectrode toward the outer portion of said coil electrode satisfies the follow.ng relat,onsh,p 
on an assumption that the diameter of the coil electrode is d: 

0 < L £ nd 

4 A nonaqueous-electrolyte secondary battery according to claim 1, wherein 

said negative-electrode mix contains a negative-electrode material and a binder. 

5 A nonaaueous-electrolyte secondary battery according to claim 4, wherein „ . . ina 

saTdnegative-eleS^^ 
metal oxide and an amorphous metal oxide which permit doping/dedoping lithium tons. 

6. A nonaqueous-electrolyte secondary battery according to claim 1 . wherein said positive-electrode mix contains a 
positive-electrode material, a conductive material and a binder. 

7 A nonaqueous-electrolyte secondary battery according to claim 6. wherein 
saidpositive^ 

M is at least any one of Co. Ni. Mn. Fe, Al. V and Ti) and interlayer compounds each conta.n.ng L.. 
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8. A nonaqueous-electrolyte secondary battery according to claim 1. wherein 

polypropS ara, ° r fe ° f ^ ,eaS< ^ matenal Se ' eC,ed tom 3 9rau P consistin 9 of potyethylene and 

9. A nonaqueous-electrolyte secondary battery according to claim 1, wherein 

^ssssi'Sr * -* " at Ieas ' one *• mum — *- ■ t — « - 

10. A nonaqueous-electrolyte secondary battery according to claim 1, wherein 

11. A nonaqueous-eiaclrolyte secondary battery according to claim t, wherein 

^l n nTT f SOlVe ^ iS madS ° f a * ' eaSt ° ne materia ' se,ected fr <™ a group consisting of propylene 

4 - methyl * 1, 3 - di ° XO,ane - die,hy,ether ' SUlf0,ane ' -thy.su.fo^SZ 

12. A nonaqueous-electrolyte secondary battery according to claim 11, wherein 

Patentanspruche 

1 . Sekundarbatterie mit nicht-wassrigem Elektrolyten, umfassend: 

einen Elektrodenwickel erhalten durch Laminieren einer langserstreckten positiven Elektrode bei der auf zu 

Jodf ^TT Elektroden " lischu "g "ur an einer Stelle. die an das auftere Ende der positiven Elek- 

" Sekund a*atterie mit nicht-wassrigem Elektrolyten nach Anspruch 1 , wobei 
Sekundarbatterie mit nicht-wassrigem Elektrolyten nach Anspruch 1, wobei 
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von dem inneren Abschnitt des Elektrodenwickels zum aulieren Abschnitt des Elektrodenwickels Wntereinander 



d entspricht: 

0 < L < nd. 



a Qpkundarbatterie mit nicht-wassrigem Elektrolyten nach Anspruch 1 , wobei 

Z ^etlZo6e nm du na ein Material fur die negative Elektrode und ein Bindemrtte. umfasst. 

s qpUnnHarbatterie mit nicht-wassrigem Elektrolyten nach Anspruch 4, wobei 
dasS 

pe. welch! , beiht aus einem kristallinen Metalloxid und einem amorphen Metalloxid. welche das Dot.eren und 
Dedotieren von Lithiumionen ermoglichen. 

6 Sekundarbatterie mit nicht-wassrigem Elektrolyten nach Anspruch 1, wobei die positive Elektrodenmischung ein 
Material fur die positive Elektrode, ein leitfahiges Material und ein Bindemittel umfasst. 

7 <sokiindarbatterie mit nicht-wassrigem Elektrolyten nach Anspruch 6, wobei 
7 ' das^ 

pe, weS ^ a usLiMO 2 (wobeiMzumindesteinesistvonCo,Ni,Mn.Fe,AI,VundT0undE.nlagerungsverb,ndungen 
besteht, welche jeweils Li enthalten. 
p cpkundarbatterie mit nicht-wassrigem Elektrolyten nach Anspruch 1 , wobei 

bestehend aus Polyethylen und Polypropylen. 
q cpkundarbatterie mit nicht-wassrigem Elektrolyten nach Anspruch 1, wobei 

einer Gruppe, bestehend aus Aluminium, rostfreiem Stahl und Nickel. 
10 Cpkundarbatterie mit nicht-wassrigem Elektrolyten nach Anspruch 1, wobei 

10. Sek ^^ Be ^ M ^ t0{ aus zumindest ein e m der Materia.ien hergestel.t ist, d.e ausgewahlt s.nd 
aus einer Gruppe, bestehend aus Kupfer, rostfreiem Stahl und Nickel. 

11. Sekundarbatterie mit nicht-wassrigem Elektrolyten nach Anspruch 1. wobei 

diese einen nicht-wassrigen Elektrolyten enthalt, der hergestellt ist durch Losen eines Elektrolyten in einem 

auS einer Gruppe, bestehend aus Propylencarbonat, Ethylencarbonat, 1,2-D.methoxyethan, 
1,2-Diethoxyethan, Diethylcarbonat, ^Butyrolacton, Tetrahydrofuran. 1,3-Dioxolan, 4-Methyl-1,3-diOxolan, 
Diethylether, Sulfolan, Methylsulfolan, Acetonitril und Propionitril. 

12. Sekundarbatterie mit nicht-wassrigem Elektrolyten nach Anspruch 11 , wobei 

der Elektrolyt zumindest eines der Materialien ist, die ausgewahlt sind aus e.ner Gruppe, bestehend aus 
LiCI0 4 , LiAsF 6 , LiPF 6 , LiBF 4 , LiB(C 6 H 5 ) 4 , LiCI, LiBr, LiS0 3 CH 3 und LiS0 3 CF 3 . 



Revendications 

1 . Accumulates secondaire a electrolyte non aqueux comprenant : 



une electrode en bobine formee en stratifiant une electrode positive allongee qu. presente ""e couche de 
melange d'electrode positive formee sur au moins Pune des surfaces principales d un coHecteur d electrode 
positive et une electrode negative allongee qui presente une couche de melange d'electrode negahve formSe 
sur au moins rune des surfaces principales d'un collecteur d'electrode negative et en enroulant un stratrfie 
fol de tie sorte que ladite electrode positive est disposee sur la position exterieure de ladite electrode en 
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bobine, dans lequel 

ISii? UCh ? ^ "t la " 9 ! d ' eleCtrode P 05 "'^ est f °™ee sur uniquement Pune des surfaces principles dudit 
222^ a a po S1 u 0 n adj acente de I'extremite exterieure de ladite electrode positive et/ou a la position ad- 
jacente de lextremrte mteneure de ladite electrode positive, ladite couche de melange d'electrode positive 

' UK T e f ?!? Ct6Ur d ' 6,eCtr0de P0Sitive 4 rextr6mit6 extarieure de lad 'te electrode positive et 

seul ledit collecteur d'electrode positive est forme, 

KSlSf^* melange d'electrode negative rfest pas formee sur ledit collecteur d'electrode negative a 
extremrte exteneure de ladite electrode negative et seul ledit collecteur d'electrode negative est forme et 

negative se trouve. dans la d.rection allant de la partie interne de ladite electrode en bobine vers la oartie 

2. Accumulateur secondaire a electrolyte non aqueux selon la revendication 1, dans lequel 

ladite electrode en bobine incorpore un conducteur d'electrode negative adjacent a une extremrte exterieure 

e^tcx>nducte^.d'electrodenegative est dispose plus en avantde I'extremite exterieure dudit col.edeur d'elec- 
trode positive d.spose a I'extremite exterieure de ladite electrode positive. 

3. Accumulateur secondaire a electrolyte non aqueux selon la revendication 1 , dans lequel 

iecte^^T^TT T M{3r * t6 " e QUe la dis,ance L de r «**"»* ^erieure dudit col- 

h h , n , 9 ! SP ° Se 3 l eXtr6m,t6 ext§neure de ,adi,e e,ectrod e negative jusqu'a I'extremite exte- 
dZJ J 7 ' eleC,r0de P ° Sit,Ve diSP ° s6 9 rextr6mite exterieure d * 'ad'e electee poX qui sent 
2C oh ?H S , Une dlreC J'° n l0ngitudina,e a»ant de la partie interne de ladite electrode en bobine Trs la partie 

toZ ett T 6 6n b0b ' ne SatiSf3it ' a re ' ati0n SUiVante en SU ^ 0sant « ue le dia -atre de SodTen 

0 < L S ltd 

4. Accumulateur secondaire a electrolyte non aqueux selon la revendication 1 , dans lequel 

ledit melange d'electrode negative contient un materiau d'electrode negative et un liant. 

5. Accumulateur secondaire a electrolyte non aqueux selon la revendication 4, dans lequel 

, riot ed,t , materiau d,e| ectrode negative est un materiau d'au moins un type choisi parmi un oxyde metallioue 
cnstalhn et un oxyde metallique amorphe qui permet le dopage/dedopage d'tons lithium * 

6. Accumulateur secondaire a electrolyte non aqueux selon la revendication 1, dans lequel 

fent ledrt melange d'electrode positive contient un materiau d'electrode positive, un materiau conducteur et un 

7. Accumulateur secondaire a electrolyte non aqueux selon la revendication 6. dans lequel 

ledit matenau d'electrode positive est un materiau d'au moins un type choisi parmi LiMO, fou M est Pun 
quelconque pan*, Co, Ni. Mn, Fe. Al, V et 71) et des composes de cou^te^^^Z^U. 

8. Accumulateur secondaire a electrolyte non aqueux selon la revendication 1, dans lequel 

^ ledrt separateur est constitue d'un materiau d'au moins un type choisi pan*.' le po^ethy.ene et le polypropy- 

9. Accumulateur secondaire a electrolyte non aqueux selon la revendication 1. dans lequel 
PaderSS\T.eS de " M *" ^ moins U " ch ° isi ^ 

10. Accumulateur secondaire a electrolyte non aqueux selon la revendication 1, dans lequel 
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11. Accumulates secondaire a electrolyte non aqueux selon la revendication 1, dans lequel 

ledit accumulates secondaire a electrolyte non aqueux contient un electrolyte non aqueux prepare par dis- 
solution d'un electrolyte dans un solvant non aqueux, et J»„ r „ro,l£m 0 
fedSantnon aqueux est constitue d'un materiau d'au moins un type choisiparmile carbonate depropytene^ 

tZTO. tetaSdrofurane, .e 1 .3-dioxo.ane, le 4-methyM,3-dioxo.ane, le diethylether, le sulfolane, le me- 
thylsulfolane, I'acetonitrile et le propionitrile. 

12. Accumulates secondaire a electrolyte non aqueux selon la revendication 11 , dans lequel 

ledit electrolyte est un materiau d'au moins un type choisi parmi L.CI0 4 , L»AsF 6 , L.PF 6 , L.BF 4 , L.B(C 6 H 5 ) 4 , 
LiCI, LiBr, LiS0 3 CH 3 et LiS0 3 CF 3 . 
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FIG.1 
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FIG.2 
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FIG.3 
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FIG.4 
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